SELECTIVE FERTILIZATION AMONG THE GAMETES FROM
THE SAME INDIVIDUALS By D. F. JoNBs CONNECTICUT AGRICULTURE EXPERIMENT STATION, NEw HAVZN Communicated, April 26, 1924 When certain varieties of pop corn of the Zea mays everta type are crossed with sweet corn a deficiency in the number of recessive segregates is commonly observed when the hybrid plants are self-fertilized. This was noted by Correns, as reported in 1901, in the first Mendelian experiments with this plant. While most varieties having corneous endosperm give the expected 3 to 1 ratio when crossed with the wrinkled translucent endosperm type known as sweet or sugary, as shown by Lock (1906) recessive parent. The results are given in table II. The data show a normal one to one ratio both ways the, pollinations were made. The deviations are less than one and two times the probable error. In this respect the results differ from Kempton's observations with waxy corn. In all this material the segregation of smooth, corneous seeds and wrinkled, glassy seeds was very clear-cut. Occasionally a recessive seed was found that was not deeply wrinkled and at first glance might be classed as a dominant. However, the opportunity for faulty classification was just as great in the F1 plants backcrossed with the recessive as in the F1 plants self-pollinated. In the one case a marked deviation was found; in the other not.
The next step was to backcross the F1 plants with the dominant parent. Since the result of fertilization by a recessive or dominant carrying gamete would be obscured, because all the seeds would have the dominant endosperm condition, it was necessary to grow the plants and determine which were segregating and which were not. This was done by planting the backcrosses, made both ways, and -allowing all of the plants to interpollinate naturally. Any plants that resulted from Su x Su fertilization would show no recessive, while most of the plants of the composition Su x su would be expected to show some recessive seeds. Without selective fertilization one half of the plants would be segregating so that one fourth of the pollen in the field would be carrying the recessive factor. Segregating plants would be expected to have half of their ovules with the recessive factor so that segregating ears should have on the average oneeighth of their seeds recessive. Selective fertilization working against the recessive gametes would reduce this proportion. Only one ear was taken from each plant and most of these contained several hundred kernels. All ears which had any sweet seeds were classed as segregating. The number of sweet seeds varied on different ears as follows; the data being taken from the backcross of F1 pollen on the dominant parent. It will be seen from this frequency distribution that the segregating plants which had no recessive seeds and for that reason would be wrongly classified were probably less than seven per cent and were not likely to b6 enough to disturb the results seriously in view of the wide departure from the normal one to one ratio obtained. The backcross of pollen from the homozygous dominant parent on the heterozygous F1 plants gave 207 segregating and 213 non-segregating individuals. These numbers differ from a one to one ratio less than the probable error. But the pollen from the heterozygous F1 plants backcrossed on the homozygous dominant parent gave 88 segregating and 353 non-segregating individuals, a deviation from a one to one ratio of 18.7 times the probable error.
To sum up, the F, plants self-fertilized showed a selective action such that more of the gametes carrying the dominant factor united than would be the case in random mating. The heterozygous F1 plants backcrossed with the recessive parent showed no selective action either way the pollinations were made. Backcrossed with the dominant parent there was no selective action when the pollen was alike but the pollen from the heterozygous F1 plants showed a markedly greater fertilizing ability on the paft of the gametes caryng the dominant factor.
This series of facts shows that the selective fertilization is not due to differences in the functioning of the pollen alone, although the differential action is exhibited only when the pollen is diverse, otherwise unequal numbers would be obtained in the backcross on the recessive parent as well as on the dominant. There is apparently an interaction between the pollen tube and the tissues in which it grows such that pollen carrying the dominant factor is better able to accomplish fertilization than the pollen carrying its recessive allelomorph only in a sporophyte which also has the dominant factor either in the haploid or diploid state.
There is in this case a tendency among diverse gametes from the same individuals for like to mate with like just as among individuals of different germinal constitution, as has been shown by the results of pollination with mixtures of pollen from different plants. For this reason a variation occurring in a homogeneous population tends to be separated from the parent stock more quickly than would occur in random mating. Gametes carrying the aberrant gene are handicapped when mating with gametes from individuals of the original type but not with those from the new form. In this case gametic selection favors divergent evolution.
